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(57) Abstract 

The disclosure relates to a method for initiating, i.e. starting, an electronically delayed-action ignition system for ex- 
plosive charges, the system being entirely protected against disturbance by electromagnetic waves. According to the inven- 
tion, at least a part of the pressure, heat or light energy generated from, for example, a detonating fuze (7) upon a primary 
detonation, is utilized for starting the time igniter (1) which in turn after a preset time-lag initiates the explosive main 
charge, the present invention also includes devices adapted thereto including, for instance, photocells (12), electrolytes 
(1.1) or piezoelectric transducers (8). 
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TITLE OF INVENTION: AN IGNITION SYSTEM AND A METHOD FOR 

THE INITIATION THEREOF 



TECHNICAL FIELD • . 

The present invention relates to a method of initiating, r.e.; 
' starting, an electronically delayed ignition system for explosive 

charges, the ignition system being entirely protected from 
5 disturbance by electromagnetic waves. The present invention also 

relates to an ignition system functioning in accordance therewith 

and being of a specific design. 

BACKGROUND ART 

In the employment of electric ignition systems for initiating 
10 explosive charges, nearby radio and radar stations - as well as, 
other sources of radiation - constitute potential risks, since 
they could give rise to sufficiently powerful induced currents in 
■the ignition wiring to cause accidental initiation of the. charges. 
• This is a serious drawback which is inherent in all electric 
15 ignition systems and' which has, entailed that, in electrical 
' ignition systems intended for military applications, it has been 
: necessary. to incorporate complex anti-disturbance systems, since, 
■ m field-service use it cannot be anticipated - as in civilian 
blasting operations using electrical ignition systems - that all 
20 use of radio, radar or other radiation transmitters in the 
vicinity of the explosion site can be prevented. 
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It has previously been common for electrically initiated 
blasting cartridges (blasting caps) also to be provided when 
necessary with pyrotechnical delay charges of conventional type. 
However, electronic delayed action igniters with very good 
5 performance as regards precise and well-known ignition intervals 
and small outside dimensions have recently become available at 
highly attractive prices. 

These electronic delayed action igniters- constitute a further 
argument in favour of choosing an electric instead of a non- 
10 electric ignition system in the initiation of explosive charges. 
However, as soon as an electric ignition system is employed in 
WWch the electric wires are of sufficient length to run the risk 
of induced currents in the wires, there will be the additional 
requirement of accurate and therefore also complex arid expensive 
15 disturbance shielding of the entire ignition system. 

Consequently, it would in many cases be desirable to have 
access to a ndn-electric ignition system which could offer the 
same exact time lag as the electronic time igniters and which 
could never be achieved using even the best pyrotechnical delay 

20 charge. 

SUMMARY OF THE INVENTION • 

The present invention relates to a disturbance-shielded, 
electronically delayed ignition system for explosive charges in 

• which the' ignition system is initiated by detonation, or 
25 high-energy combustion, for instance of a pyrotechnical charge or 

■ the like, triggered in the immediate vicinity of the ignition 
system. According to a primary variant of the present invention, 
the initiating effect on the. ignition system is achieved by means 
, of a detonating fuze fired in its. vicinity. The effect initiating 
30 the ignition, system may then, in accordance with the. secondary 
variant of the present invention, be amplified by or replaced by, 
'for instance, a more slowly burning pyrotechnical charge. 
According to the present invention, at least a portion of the 
energy generated on detonation or combustion is converted into 

• 35 electric current of sufficient power to energize an electronic 
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time igniter which, in turn, initiates the desired detonation 
after a preset interval. 

By employing a detonating fuze such as a pentyl fuze or a 
•. low-energy fuze of the type which consists of a. tube interiorly 
5 coated with a primary explosive for initiating electrically 
■ delayed the igniter, access will thus be created according to the 
. present invention to an ignition system which is entirely free of 
disturbance in respect of induced currents in the ignition system, 
. a t . the same time as the electronic delayed action - with its 
:• ib* extraordinarily high precision - gives an ignition precision in 
time which today is impossible to achieve using exclusively 

pyrotechnical igniters. 

Detonating fuzes of the pentyl fuze type, or the low-energy 
... fuze briefly described in the foregoing will, on firing, always 
15 give rise - to a greater or lesser extent - both to a shock wave 
: and to heat and light generation. According to the present 

• invention, all of these forms of energy may be utilized for 
initiating different variants of the igniter designed according to 
the present invention, the difference between' these igniter 

20 variants ties in . which of the energy forms generated by the 
: ' detonating fuze is : utilized for initiating the electronic time 
igniter, and how this initiation is implemented. As already 
■VntiMted, other . types of detonations or combustion giving rise to 
' sufficient shock waves, light or heat generation may also be 
25 employed for initiation of the ignition system according to the 

preserit invention. 

•According to a first variant. embodiment of the invention, use 
' is made of that shock wave which, for- instance, a detonating fuze 
; generates to influence a proximal ly disposed piezoelectric 

• 30 transducer to generate an electric pulse which may charge a 

capacitor connected to the transducer to a sufficient voltage in 
order that this, in turn, discharge across an electronic delayed- 
action igniter interconnected therewith, the igniter, after a 
preset delay interval initiating, via very short electric wires, a 
'•35 conventional electric igniter. All of the components included in 
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this igniter, variant are of per se known type. Moreover, 
state-of-the-art technology makes it possible to miniaturize all 
the components, with the possible exception of the electric 



5 external supply of energy than the shock wave which is to activate 
the piezoelectric transducer, the entire igniter may 
advantageously be moulded in some suitable plastic and be given a 
practicable outer configuration with, for example, a tunnel or 
groove for guiding a detonating fuze to sufficient proximity to 

10 the piezoelectric transducer. The electric igniter and its 
detonator (if any) may either be incorporated together with the 
other components in the thus obtained igniter body or be 
connected, in a conventional manner, with conductors which are 
sufficiently short that they could not be influenced induced 

15 currents. 

The above generally described igniter contains only very 
short electric conductors which may advantageously be grouped on a 
circuit board. This means that the risk of induced currents in the 
electric conductors may be disregarded. Consequently, the igniter 

20 according to the present invention will be completely free of 
disturbance in respect of electromagnetic waves etc. from nearby 
radio or radar transmitters. 

According to a second variant of the present invention, use 
is made of the heat generated by the detonating fuze to melt down, 

25 and thereby start, current emission from an electrolyte of the 
type which only emits current when the electrolyte is in the 
molten state but not when it is in the solid state. The current 
emitted by the molten electrolyte is now utilized to initiate the 
same type of electronic time igniter as that employed in 

30 conjunction with the first variant of the present invention. Also 
according to this second variant of the present invention, the 
entire igniter may be of extremely compact form, with the whole of 
the ignition system well encapsulated and entirely protected from 
disturbance in respect of electromagnetic waves. When a detonating 

35 fuze is utilized to emit heat, the effect thereof may be amplified 
by ah extra pyrotechnical charge. 



igniter. .Since the miniaturized components require no other 
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the detonating fuze is suitably led through a channel or a 
groove through the igniter separated fro. the electrolyte by for 
instance, a metal wall of good thermal conductivity and suitably 
also good thermal storage, capacity so that the heat generated on 
I 5 detonation of the fuze may be utilized to maximum benefit in the . 

electrolyte. ; . . n . c 

According to a third. variant of the present invention, use is 
made of the light generated on detonation of the detonating uze 
. to act on a photocell which, in turn, starts an electronic t me 

• 10 igniter of the same type as was employed in the previous! -. 
■ JLtioned variants .of the present invention. . In this variant 
V— the present invention, the needle, flame formed on detonation of 

•the fuze - possibly amplified. by an extra pyrotechnical charge - 
ly also be used to burn off a safety layer which wholly screens 
15 the photocell from all surrounding light up to the detonation of. 
... the fuze; The safety layer may, for instance, consist of 
: aluminium coating on a glass panel or glass lens which screen: . off 
•' the photocell and the electronic time igniter from the detonating 

• - fuze, in- this variant of the present invention, use may 
20 advantageously be made of a detonating low-energy fuze for the 

A. 1n1tl sur a low-energy; fuze can thus consist- Of a plastic tube 
interiorly coated With minor amounts of primary explosive, for . 
example of the i octogen type. In such low-energy fuzes as are 
: 25 started by means of a normal detonating high-energy fuze for 
• xample a pentyl fuze, the detonation ;wave follows the explosi 

coating along the interior of the tube. In this third variant 
■ ■ the present invention, such a tubular low-energy, fuze could ^thus 
> be terminated by a conventional pyrotechnical charge which i 
' 3 0 defined by an aluminium-foil coated glass lens behind which the 
■ 1 photocell, arid the electronic time igniter, connected therewith are 

. pTaced. Finally, the time' igniter is connected by suitable means 

• to a blasting cap or detonator of conventional type. 
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BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The present invention has been defined in the appended Claims 
and will now be described further with particular reference to the 
accompanying Drawings. In the accompanying Drawings: 
5 Fig. 1 shows a schematic section taken through a shock-wave 

initiated igniter variant; 

Fig. 2 is a schematic section of a thermally initiated 
igniter variant; and 

Fig. 3 is a schematic section of a light-initiated igniter 
10 variant. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to the Drawings, the igniters illustrated in Figs. 
1,. 2 and 3, which are elaborated in accordance with the three 
different main variants of the present invention, all include a 
15 number of identical components and these have all been given 
corresponding reference numerals. 

All igniters thus include an electronic time igniter 1. This, 
in turn, is disposed, after a preset time interval on being itself 
initiated, to initiate the final ignition function. In the 
20, Figures, this final ignition function is marked by an electric 
ignition bead 2 supplied via leads 3 and 4. The final ignition 
function may, however, be elaborated in any other per se known 
manner, or even in accordance with hitherto unknown ignition 
technology, since this does not form an embodied part of the 
23 present invention. 

The ignition bead 2 shown in the Figures may, for example, be 
combined with a detonator of per se known type. The time igniter, 
in turn, is started by a current which is supplied to the time 
igniter via leads 5 and 6 from a transducer which is capable of 
30 transforming at least parts of the energy generated on detonation 
in the vicinity of the transducer into an electric current. 

According to the variant shown in Fig. 1, the transducer 
which is to convert energy from the detonation into electric 
current is a piezoelectric transducer 8 disposed close to a 
35 detonatable fuze 7. A protective foil 9 is disposed between the 
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' transducer 8 and the fuze 7. When the fuze 7 is detonated, the 
transducer 8 receives a shock wave that generates an electric 
. pulse Which, in turn, charges a capacitor 10 which discharges 
. across the time igniter 1, thereby starting the igniter. When the 
5 delay interval preprogrammed into the time igniter has expired, 
the time igniter initiates the ignition function 2. When the 
. transducer is initiated by a debatable fuze, this may either be 
drawn transversal ly past the transducer as shown in Fig. 1, or 
endwise to the transducer as in Fig. 2. Other detonating charges 
10 may also be employed to initiate the transducer. 

In the variant illustrated in Fig. 2, use is made of the heat 
which is generated upon detonation of the fuze 7 to .melt down an 
• electrblyte disposed near the fuze 7, the electrolyte being of the 
; ; . type which emits battery current only in the molten state but not 
'."■vis. in its solid state at normal temperature. The electrolyte is, 
' designated 11. It is separated from the fuze by a . protective wall 

■ 9 so as hot to be burst and spread upon detonation of the fuze. 
' From the electrolyte, two; electric leads 5 and 6 run to : the 
v v. & electronic clock 1. From the time igniter 1 and start thereof, all 
.20 components and function are identical with the system according to 

Fl9 ' t W variant of the present invention illustrated in Fig. 
' 3 , the time igniter 1 is started by a photocell 12 which, is 
. connected to the electronic time igniter 1 by means, of leads 5 and 
25 6 . A protective lens of glass 13 is disposed between the photocell 
- Wd t'he detonating fuze. This protective lens, is, in turn, coated 
' W ith a safety layer facing towards the fuze and consisting of a 
• : material which may be burnt off, .in this particular case, an 
aluminium foil 14. This thus constitutes a safety function which 
effectively prevents all light from reaching the photocell 12. In 
the embodiment shown in Fig. 3, use is made of a detonating low- 
energy fuze of the type which consists of a plastic tube 7a 
interiorly coated with a primary explosive charge 15. Since this 
. "does riot possess sufficient combustion energy to burn off the 
35 protective layer l4, a special pyrotechriic.al charge 16 has been 
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disposed in conjunction with the protective layer. The pyro- 
technical charge 16 also serves to provide a longer light impulse 
so that the photocell will have time to react. The low-energy fuze 
7a may be replaced by. a pentyl fuze of normal qual ity. 

When the fuze 7a detonates and the pyrotechnical charge 16 is 
combusted, the protective layer 14 will be combusted at the same 
time, the light generated by the flame influencing the photocell 
12 which, via leads 5 and 6, starts the electronic time igniter 
which, after the preprogrammed time lag, thus initiates the 
ignition function 2 via ignition leads 3 and 4. 
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WHAT WE CLAIM AND DESIRE TO SECURE BY LETTERS PATENT IS: 

1 A method of realizing and initiating an electrons ally 
delayed ignition system for explosive charges,, said system being 
fully protected against disturbance by electromagnetic waves, 
5 characterized in that an electronic delayed-action igniter w 
very short leads is connected on the one hand to a transducer 
capable of converting at least a portion of the energy that is 
"developed upon a detonation or other pyrotechnical combustion 
its Vicinity into ah electric current, and, on the other hand, to 
10 a conventional electric igniter; and that said transducer is in 

turn: caused by a detonation or other pyrotechnical combust IP 
.; • ns mediate vicinity to deliver a current shoe. : of s» ffi c .. 
magnitude to start the delayed action igniter so that thi after 
/preset time-lag interval, in turn initiates the. electric 

igniter. ^ ^^-^^ igniter for explosive charges 
■ designed in accordance with the method as. claimed in Clam 
characterized ih : that it, includes ah electronic delayed-action 
• S) connected to an electric igniter (2-4) of per se k nown 
20 type, said delayed-action igniter being in turn .coup e to 
: t ansducer (8,11, 12) capable .of converting the energy that . 
generated upon a detonation or alternatively other pyrotechnical 
' Istion in the vicinity of the transducer (8, 11 12) Mr ,« , an 
electric current of sufficient magnitude- to start the electronic 
25 delayed-action igniter (1). . 

3. The disturbance-protected igniter as claimed in Claim 2, 
: characterized in that said transducer consists of a piezoelectnc 

transducer (8). .. . ? 

4. The disturbance-protected igniter as claimed in Claim 2, 
30 characterized in that said transducer consists of an electrolyte 

(11) which, in the solid state, emits no battery current, bu 
which is melted upon detonation and then emits sufficient current 

to start the time igniter. 

5 The disturbance-protected igniter as claimed in Claim Z, 
35 characterized in that said transducer consists of a photocell 

(12) . 
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6, The disturbance-protected igniter as claimed in Claim 5, 
characterized in that it displays a connection or passage disposed 
in the vicinity of the transducer (8, 11, 12), being in the form 
of a channel or the like for a detonating fuze (7, 7a). 

7. The disturbance-protected igniter as claimed in Claim 6, 
characterized in that the passage or channel for the detonating 
fuze (7) passes through the igniter such that, the detonating fuze 
may be drawn past the igniter to further igniters. 
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